The presence of X- and Y-chromosomes in oocytes leads to impairment in the progression of the second meiotic division.
The oocytes of B6.Y(TIR) sex-reversed female mice can be fertilized but the resultant embryos die at early cleavage stages. In the present study, we examined chromosome segregation at meiotic divisions in the oocytes of XY female mice, compared to those of XX littermates. The timing and frequency of oocyte maturation in culture were comparable between the oocytes from both types of females. At the first meiotic division, the X- and Y-chromosomes segregated independently and were retained in oocytes at equal frequencies. However, more oocytes retained the correct number of chromosomes than anticipated from random segregation. The oocytes that had reached MII-stage were activated by fertilization or incubation with SrCl(2). As expected, the majority of oocytes from XX females completed the second meiotic division and reached the 2-cell stage in 24 h. By contrast, more than half of oocytes from XY females initially remained at the MII-stage while the rest precociously entered interphase after SrCl(2) activation; very few oocytes were seen at the second anaphase or telophase and they often showed impairment of sister-chromatid separation. Eventually the majority of oocytes entered interphase and formed pronuclei, but very few reached the 2-cell stage. Similar results were obtained after fertilization. We conclude that the XY chromosomal composition in oocyte leads to impairment in the progression of the second meiotic division.